Ethernet is now the dominant networking in the home and office environment. Advanced of the network technology and convergence of communications, control and computer enabled the Networked Control System (NCS). Industrial Ethernet (IE) is the applications of IEEE 802.3 standards with requirements of factory equipment and network protocols. The connection based on star topology for the real-time communication between a computer and PLC. Analysis of performance based on data transfer rate, packets speed, packets volume, sum volume (KByte), Central Processing Unit (CPU) usage, percent available Read Access Memory (RAM), available Read Access Memory (RAM) and Packet InterNet Groper (PING) are conducted. It is shown that packets speed and packets volume for two types of the computer is approximately same between computer 1 and computer 2.
Introduction
Ethernet is now the dominant networking in the home and office environment. It is fast, easy to install and the interface circuits are cheap. Most motherboard computer now comes with a built-in Ethernet interface. These are some of the reasons why a number of manufacturers of industrial control systems are now using the Ethernet and often referred as Industrial Ethernet (IE) to support real-time communications at the factory floor.
Advanced of the network technology and convergence of communications, control and computer enabled the Networked Control System (NCS) be achieved [1] . All signal in the NCS is transmitted through shared communication channels used with the other users. IE is the applications of IEEE 802.3 standards with requirements of factory equipment and network protocols [2] . The programmable logic controller (PLC) is a microprocessor-based control system that can be programmed to sense, activate and control an industrial equipment which has been made possible with the incorporation of a number of input/output (I/O) terminals for interfacing to an industrial process. A control routine stored in the PLC memory determines the communication between the input and output of the PLC [3] .
Packet InterNet Groper (PING) is the simplest TCP/IP utility and the most useful [2] . It sends one or more data packets to a destination host, requesting a reply and measuring the round-trip time. PING "pinged" with a packet of information 32 bytes long. Figure 1 . Bits, frames, packets and segments [5] . Figure 1 shows the data passes from layer to layer that is called Protocol Data Units (PDU). At the physical layer these are called bits, at the data link layer these are the frames, at the network layer these are the packets and at the transport layer these are the segments.
The amount of the data that can be transferred at a time is normally defined either in bits per second (b/s) or bytes per second (B/s). Typically, serial busses are defined in b/s and parallel busses in B/s. The more the bits that can be transferred and the faster of transfer will be.
Data rate transfer is defined [5] 
Experimental Setup
The specifications of the computer 1 used for this project are: * Processor: Dual Core Central Processing Unit (CPU) 2.00 GHz. * Read Access Memory (RAM): 3.00 GB * Fast Ethernet 100Mb/s local area network (LAN) card. Meanwhile, for the others specifications of the computer 2 used for this project are: * Processor: Dual Core 2 Central Processing Unit (CPU) 2.00 GHz. * Read Access Memory (RAM): 1.00 GB * Gigabit Ethernet 1Gbps local area network (LAN) card. There are three types of the connection done for the real-time communication between a computer and PLC as shown in Figure 1 , Figure 2 and Figure 3 . The computer 1 and 2 are represented as computer i.e. the study is first conducted with computer 1 and then repeated with computer 2. Star topology is used for each connections and hub are centered for the networking between computer and PLC.
The types of the PLC used for this project are OMRON SYSMAC CS1D-CPU65P with Fast Ethernet. RJ45 (RJ stands for registered jack) Unshielded Twisted-Pair (UTP) cable used to connect between the computer, PLC and a hub. IP address are set unique for the computer 1, computer 2, PLC 1 and PLC 2 to avoid data conflict and this is as shown in the TABLE I.
Hub is the simplest method of redistributing data on Ethernet. The hub has several ports and an incoming signal is rebuilt and then transmitted on all the remaining ports [6] . The hub also does not make any decisions about the Ethernet frame or its contents.
Ladder diagram for the PLC 1 have 7 rungs and PLC 2 have 32 rungs. The software interface between computer and PLC is CX-Programmer version 6.11 2005 from OMRON. The processor of computer usage must be fewer than 50% for the system to work well without errors when the system is ON and idle. Time interval from the results shown is 1 minutes. From the experimental study, the data transfer rate is found to be, PING analysis is conducted to analysis the connection for sending and receiving of data between two nodes. The connection as shown in Figure 3 produces the result as shown in TABLE IX. The connection between computer 2 and PLC 1 has the smallest time.
TABLE X shows the PING analysis for the connection as shown in the Figure 1 and Figure 2 . The result indicates that the connection computer 1 to PLC 1 produces the shortest time. Figure 13 . Overall bandwidth related to the system bandwidth elements for computer 2. Figure 13 shows the cascaded system for the connections of computer 2 and PLC. The overall bandwidth of the system shown in Figure 13 is defined by the lowest bandwidth of the cascaded elements. So, the bandwidth between computer 2 and PLC is 100Mb/s. Meanwhile, it is useless if using the computer with the higher bandwidth LAN card compared to the hub because the total bandwidth is limited to the slowest elements of the system. The characteristic of the overall bandwidth provide information when purchasing a computer for networked-control to utilize the computer's performance.
Conclusion
From the experimental results, (5) It is shown that the packets speed and packets volume approximately same between computer 1 and computer 2. The relationship is shown in the equation 4 and 5. The others characteristics also such as Data Transfer Rate, Sum volume (KByte), CPU usage (%), Available Memory RAM(MByte) and Packet InterNet Groper (PING) are shown in this paper.
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